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To help teachers who must produce test items to
measure instructional objectives, 54 teacher education candidates
participated in an experiment where easily understood constraints on
item production were manipulated. Four forms of a test item writing
exercise sheet were randomly distributed, each asking for the
production of eight sample test items, two for each specified topic.
The subjects produced 16 items, to be used for seventh grade
students. Two 16 item tests were constituted, one on subtraction and
one on current events. The tests were administered to 51 junior high
school students. Means and standard deviations of the items were
computed, and analysis of variance for the subtest means was
conducted for each replication. Significant differences (F=8.3, df=3
12) were observed for subtraction. For the current events data
differences were not significant. Findings are limited by the number
of items on each subtest. Further staff studied are investigating how
tc produce items truly congruent with objectives and how best to
translate these findings into practical procedures for teacher.
(Author/CJ)
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The CENTER FOR THE STUDY OF EVALUATION (CSE) is one of
nine centers for educational research and development, sponsored
by the United States Department of Health, Education, and Welfare,
Office of Education. Established at UCLA in June, 1966, CSE is de-
voted exclusively to finding new theories and methods of analyzing
educational systems and programs and gauging their effects.

The Center serves its unique function with an interdisciplinary
staff whose specialties combine for a broad, versatile approach to the
complex problems of evaluation. Study projects are conducted in three
major program areas: Evaluation of Instructional Programs, Evaluation
of Educational Systems, and Evaluation Methodology and Services.
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The greatest curse, wise men have said, way be to have your wishes corn
tree. f case in eoirt is the advocacy of ob:ectivcs-hased instruction ard
eealee!ien, where teachers test, teach, and reteet children until desired
levels of ereetery are reached, the teete used in this type of inetructior
dif(Ztr 'row comeercietly nroduced achievement tests because they are directed
tower, s)ccif;c erogrem eeals, usually stace; in opTradonal lancecce. Prgran
elennine and buei:Jetir systc-is are exeerdin) the aepeel of such anoroaches.
aed the :ll For objectives end itelis has ircreesed. While a fledgling
institu'ion2 has emerged to bear pert of the burden for generating some of the
objecti,:es and items needed for large scale implementation of such 7e- apprcach,
it has leecee,e clear that more items will be demanded than can currently be
pre pare Obviously, if a teacher needs a great number of items for iteraive
testing, he will either produce them himself, or go without ard revert to c
more usual inetructional pattern.

What kind of help can be provided for the teacher who must eroduce tet
items to measure his instructional ebiectives7 Do simole procedures exist:
whir allow the teacher to p-oduce homogeneous test items? Some clear
alternatives to control iteel productior, involve the use of behaviorally
stated c:ect;ves, samele test items anJ simplifed item forms.

Imre-oved production of test iteme has historically been one of the
benefits ere,hasized by curritelum Specialists advocating behavior -,1 rbjectives.
Broadly stated objectives mer.e the estimate of congruence between objective
ard iteei difricult to determine. For example, if ore were asked to eroduce
items to measure en objective such as "understandinc, of statistical conceot.s
a great ne,mber of items woeld be c:nsieered auiteble, and depending uaen welch
set heeeeed to be used by the inst'ector, vastly different notions about
studeet achieve-lent would be inferred. However, if 1.,r objective wan modified
to "the studert eiould have to seleet and justify e etecsLical analysis for

1

The research rein reoorted was ee,tially su.ioerted by the ,enter for the
Stedy or Evaluation, UCLA, oursuan to a contzaet with the U,S. Office of
Educatioe ee,artmeet of health, Educet or', and '..el fare, ureter' the ereeision4
of the Coonerative Research Program_

2
7he InstrueConal Objectives Exchange, founced with the eueport of the UCLA
Center for the Study ef Eveluation.



those research designs described by Campbell and Stanley," performance on
an approoriate set of items should give fairly good idea of the attainment
of the objective. A further way to reduce the heterogeneity of responses to
the items might be to emeloy a standard format for each item. Additionally,
if the content to be sampled was made more precise, then one would assume
that increa!ed homogeneity would be demonstrated by sets of items measuring
the sale ob:ective.

The item form, under development at Minnesota, 3 describes both the rormat
which the items in a set should take and the content limits which should be
observed. Attention has been directed to variants of this idea both at UCLA
and the Southwest Regional Laboratory for Educational Research and Develoement.
The Projett for Research on Objectives-Based Evaluation (PROBE), a program of
the UCLA enter for the Study of Evaluation, used generation rules for producing
sets of items to accompany objectives for the Instructional Objectives Exchange.
These ru es limited the format of the item and defined the content area to be
assessee. However, when teachers were asked to use these generation rules to
produce sclditional items, to measure the objectives, they were appalled by the
difficulty they experienced in deciphering the technical language of the rules.

Method

To gain a modest amount of additional information, an experiment was
conduct!d where various easy-to-understand constraints on item production were
maniputated for a poeulation of teacher educational candidates. Effects on
item lemogeneity were to be observed.

S. biects. Fifty teacher education candidates enrolled in a curricultr
course wee the subjects who generated the test items. These students were
seniors and graduates enrolled in summer session. They were given an
ostensible test writing exercise as one assignment in their course.

'reatments. Four forms of a test item writing exercise sheet were
r6ndo711TararTiouted to the subjects. Each form as'<ed for the production
of eitst sample test items, two for each of the following topics: Current
Events, Subtraction, Graphs, and Punctuation Error. Form one of the exercise
provictd an objective stated very generally. For the first topic, the statement
was a, follows: "Awareness of the relationship of personalities to current
event)." Form two provided a behavioral objective to guide the item writing.
The r)jective for the Current Events tonic was: "To be able to identify people
associated with important current events." Even though considerable clarity
is reflected in this objective, a number of interpret,itlons of it were

3
5e4! papers presented at NCmE symposium on Criterion-Referenced measurement, 1970.

btai, R. L., Gerlach, V. 5., Schutz, R. E. and SuiIivan, H. J., "Develooing
Instructional Seecifications", in Develoning Instructional Products, W. James
P!:phem (Editor), Southwest Regiora; ag)77a-tory for EEZMoTITTMesearch and
Development, /nglewood, California, 1968.



obviously possible. For th sene topic, Ecee three again listed the objec-
tive, hut, ie addition, eueelied a 'ee)le multi -pc choice itreri in which the
current evcet. Was stated in th.- step and altereeivee: wero tho f:f

personalitial.. This condition is idetticel 10 the way in vhieh el-jertives
from the. Instrectieeil Ch'QctiVt'S Exchatc,t2 pre dissemineted, siren eech obIec-
tive is ecceanieJ hy a samele itom. four also included the s:el.::
behavioral o')jective for this tolic. In addition, five statern(:nt,-, designed
to coestrdin the tr)e of itell oroduced were e'ovided as follows:

a. The format should be multille choice.

h. There ehould be only fou- alternatives lrovided.

c. The current event descrietion should appear in the stem of the item;
people's names should form the alternatives.

d. Only one answer should be *ht for each question; "none of the above"
or "all of the aho.,.e" should not be alternatives.

e. Current events should be lieited to occurrences within the last two
years which probably received front cage space in the reesoaper. Al
example might be space exeloration.

The first four statemonts related only to the format of the item while
the last state'llent attemetod to restrict the content demein from which the
item wr'ter could draw. The tomole multiele choice item orovided in Form
three was an instance of are item which would fit the description given in
Form four.

Procedure. The subjects wore allowed aeeroximately 90 minutes to produce
the 1617. Directions were given in each exec case, form that the items would
be used for seventh grad'! students. Sub,ects were as-ed to avoid inflated
language, lrovide necessary test directions, and to suoply eithe,. the right
answer or criteria for judging each answer, so items could be scored.

Cemosition of the Test. items produced were 4egreoated by treeiment
and bYFTUF,7--WorlCite77Tests were constituted, each composed of four items
randomly selected from those voduccd by item writers in each treatment, one
for the topic of subtraction and or for current events. Within each too+c
the items were randomly ordered eAce,lt all constructed reslonses were grou,!)ed
together to minimize the distraction of changing response sets. The tonic of
subtraction was selected because performance in that area might simulate that
of an "instructed" group, since subtraction practice hes generally been
encountered by most seventh grade students. Current ceente, however, et4ght
represent an area given less systetic instructional :attention. Perhw)S
differing levels of competence for the topics might. be reflected it the data.

Field Trial, Fifty -ore seventh grade students in a Los Angelcs jueior
high -s-a-631 were administered the 32 items. Children were tolr' that they were
being comeared with other seventh grade students in their subtractier ard
current events skills and were given one hour to i:omilete all 32 items. right



answers were read to them by their teacher after the entire test had beer
comoleted.

Data Analysis and Results
yOnOw.

Means and standard deviations of the items were computed and are
reported in Table 1, Analysis of variance fo- the subtest means was conducted
for each replication, Significart differences (F=3.3, df=3, 12) were
observed for the subtraction tonic. Items produced undiT the most constrained
conditions, that is, with a sample test item as a model or the modified item
form, eroduced items with higher means. The same order effect was observed
in the current events data but the differences were not found to be significant.

On a common sense bavie, one would generally assume that items generated
under a given treatment condition would correlate better among themselves
than with eubtests produced under different treatment conditions. However,
an exception might be found for those items produced under the nonbehavioral
objective condition. Such Items might be expected to diffe considerably
frrem one another and might fail to correlate highly with each other or with
any of the other subtests.

Point biserial correlations were computed for each subtest generated by
the four treatments for both replications (See Tables 2 and 3). The wsrerape
correlation of items with their own subtest was compared with the average
correlation of items with each of the other three subtests, Four separate
analyses of variance were conducted for the two topics. For the current
events tolic, significant differences found for each of the "constrained"
treatments, that is, itees produced with either an objective, test item, or
modified item form as a guide, tended to correlate better among themselves
than with items produced by tae other treatments. The exceetion, in current
events, was the analysis conducted on the nonbehavioral subtest. No signif,
cant differences ware obtained, and in fact, none of the mean correlations
was above .35. In the subtraction reelication, significant differences were
found on each of the analyses of variance conducted. Perhaps because the topic
of subtraction, in itself, provided sufficient structure, the correlations
observed were considerably higher.

Implication
OVOrlog...01.

Modest evidence was found that items produced with some constraints
were more homogeneous than items produced under general conditions for the
current events topic. The different treatments did seem to have eredicted
effects in both the reelieations. The disconfirming evidenee, the significant
differences found in the . ubtraction replication for rhe nonbehavioral
treatment, might be a l'unction of the erecision of the subject matter rtself.
Wt%en one inspects the nean correlations of the l'onstrained" treatlicnt-, no
particular advantage was Cfound for either the behavioral objective, aeple
test item, or modified item form. In the current events reolications, the
correlations produced by :hese treatments are within one ooint or each other,



L,11 1;e-t subtraction replication, they are wl, in four points of each

One 'actor which obviously limits the findings of this study was tho

number of items on each subtest. The selection of four items for each

subtest $as not divinely inslirod. Rather, tt,e rumba( of items selected

was in pirt determined by the original effects of the treatments. Subjects in

the tre(tment one, writing test items under the "nonbehavioral" condition

tended .o generalize the lack of structure to the extent that only four items

of the 26 produced for the topic of current events were scorable, that is,

includ':d either right answers or means for determining the right answe,-. Ore

of these items was in multiole choice format while the other three were

complition items. So the usable items generated by the treatment contained

much nore structure than most of the items produced by subjects in that

tree ment group. One could expect even mo'e variabillt,,, than was observed

to ht associated with the disparate items which were generated but not
usavle, e.g., "Write and essay describing the contribution of a famous 20th

cer:ury man." Even fewer usable items were procieed on the tonics of punctuation

errIrs and graohs.

Clearly, tile study did not produce evidence compelling enoegh to change

th: current method of providing teachers with a sample test item accomoanying

ee h objective. Further studies are underway by the PROSE staff co tinning

tci Lvestigate how to produce items truly congruent with objectives and how

on can beet translate these findings into practical procedures for teachers.
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